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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim14 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention; it is unclear whether predetermined diameter value is 15 urn or 
10 urn. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 2, 3, 4, 7, 9, 16, and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lucassen et al. (WO02/057759) in view of Cook et. al 
(WO02/15786). 

Regarding claim 1, Lucassen discloses a spectroscopic analysis apparatus (pp. 1, lines 
8-9), for blood analysis (pp. 2, lines 20 - 21) comprising: 

- an excitation system for emitting an excitation beam to excite a target region (pp. 1 , 
line 10), and 



Application/Control Number: 10/544,293 Page 3 

Art Unit: 4138 

- a detection system for detecting scattered radiation from the target region generated 
by the excitation beam and for analyzing the scattered radiation (pp. 2, line 8), 
Lucassen lacks only analyzing scattered radiation from blood in capillaries having a 
diameter below a predetermined diameter value 

Cook teaches analyzing scattered radiation from blood in capillaries (pp. 8, lines 1-2 & 
"capillary plasma", col. 9, line 12) having a diameter below a predetermined ("small 
vessels", pp. 9, line 9) diameter value ("diameter masks", pp. 8, line 18) and/or 
including an amount of red blood cells below a predetermined cell amount. 
It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify Lucassen with only analyzing scattered radiation from blood in capillaries 
having a diameter below a predetermined diameter value and/or including an amount of 
red blood cells below a predetermined cell amount, in order to detect shadows caused 
by larger vessels in the background image. 

Regarding claim 2. Lucassen-Cook as applied to claim 1, further 
includes: 

- a monitoring system for emitting a monitoring beam to image the target region 
(Lucassen; pp.1, line 12), 

- an image processing unit for processing the image of the target region and for 
selecting vessel areas in the image showing capillary vessels or vessel portions having 
a diameter below a predetermined diameter value (Cook ; "diameter mask", pp. 26 lines 
8-12, pp. 28, lines 19-20) and/or including an amount of red blood cells below a 
predetermined cell amount, and 
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- a control unit (Cook ; pp. 12, line 1 & FIG. 8) for controlling the detection system to 
analyze only scattered radiation from the selected vessel areas (Cook; pp. 26 lines 8- 
11) 

Regarding claim 3, Lucassen- Cook, as applied to claim 2, includes a means for 
enrichment of plasma signal contribution, by measuring plasma ("capillary plasma" pp.9, 
line 12) where hematocrit concentration signal is low. 

Regarding claim 4 Lucassen- Cook, as applied to claim 2 further includes 
selection means (Cook; abs., KPG algorithm) for a selective analysis of the plasma 
component (Cook; pp. 9, lines 10-12). 

Regarding claim 7, Lucassen- Cook, as applied to claim 2, includes an image 
processing unit adapted for selecting vessel areas in the image showing 
capillary vessels or vessel portions including an amount of red blood cells below a 
predetermined cell (pp. 28, lines 27-28) amount by use of the contrast in the image 
(page 8, .line 7). 

Regarding claim 9 Lucassen- Cook, as applied to claim 2, includes 
control unit is adapted for controlling the excitation system to excite only 
predetermined areas in the upper dermis, in particular by use of a penetration depth of 
less than 300 urn ("confocal" & "0.25 mm", pp. 6, line 33 , pp. 7 line 2) . 

Regarding claim 16, Lucassen- Cook, as applied to claim 1, further includes a 
radiation source to emit an output beam and an optical separation system to separate 
the monitoring beam and the excitation beam from the output beam (Lucassen; pp.5, 
lines 13-18). 
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Regarding claim 18, Lucassen- Cook, include a spectroscopic analysis method 
(Lucassen, pp. 7, line 18), comprising the steps of: 

- emitting an excitation beam to excite a target region (Lucassen; pp. 1, line 10), 

- detecting scattered radiation from the target region generated by the excitation beam 
(Lucassen; pp. 2, line 8), - analyzing the scattered radiation (Lucassen; pp. 2, line 10), 
wherein only scattered radiation from blood in capillaries having a diameter below a 
predetermined diameter value (Cook ; "diameter mask", pp. 26 lines 8-12, pp. 28, lines 
19-20). 

3. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lucassen 
in view of Cook, further in view of Chaiken et al. (WO/2000/001295) 

Regarding claim 5 Lucassen- Cook, as applied to claim 2 lacks 
means for stopping or slowing down the blood flow, in particular by pressure squeezing 
(pp. 4, lines 13-15). 

Chaiken teaches a means for stopping or slowing down the blood flow, in particular by 
pressure squeezing (pp. 4, lines 13-15). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify Lucassen- Cook with a means for stopping or slowing down the blood flow, in 
particular by pressure squeezing, in view of Chaiken, with the motivation to 
diagnostically contrast the spectra of the blood-deplete and blood replete region. 

4. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lucassen 

in view of Cook, further in view of Gao et al. article (A method for vessel tracking , 

IEEE, 2001) 
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Regarding claim 6 Lucassen- Cook, as applied to claim 2 
includes an image processing unit adapted for selecting vessel areas in the image 
showing capillary vessels or vessel portions having a diameter below a predetermined 
diameter (see rejection of claim 2, above). 
Lucassen- Cook lacks use of optical vessel tracking means. 
Gao teaches an optical ("light", pp. 882 line 1) method of vessel tracking (pp. 882, 
section 2.3) for determining vessel diameter (pp. 883, section 2.4). 
It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify Lucassen-Cook with an optical method of vessel tracking, to select capillary 
vessels or vessel portions having a diameter below a predetermined diameter for 
analysis, with the motivation to provide robust vessel width estimation even in presence 
of noise. 

5. Claims 8 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lucassen in view of Cook further in view Winchester et al (US 7,1 1 3,81 7). 

Regarding claim 8, Lucassen- Cook, as applied to claim 2, lacks an 
image processing unit is adapted for retrieving velocity and distance information of red 
blood cells in the image and wherein the control unit is adapted for controlling the 
detection system by use of said velocity and distance information. 
Winchester teaches an image processing unit adapted for retrieving velocity and 
distance information (FIG. 11, No. 110) of red blood cells (col. 14, line 31) in the image 
and wherein the control unit is adapted for controlling the detection system ("set gain" 
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FIG. 1 1 , No. 94) by use of velocity and distance information (FIG. 1 1 ; feedback loop 
from No. 108 to No. 94). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify Lucassen- Cook apparatus with an image processing unit adapted for 
retrieving velocity and distance information of red blood cells (in the image and wherein 
the control unit is adapted for controlling the detection system by use of velocity and 
distance information, with the motivation to prevent image pixel-saturation. 

Regarding claim 10, Lucassen-Cook, as applied to claim 2, lacks a detection 
system adapted for retrieving intensity information from the scattered radiation and 
wherein the control unit is adapted for controlling the detection system by use of said 
intensity information (FIG. 1 1 ; feedback loop from No. 106 to No. 94). 
Winchester teaches a detection system (FIG. 11, No. 94) adapted for retrieving intensity 
information ("Speckle contrast", FIG. 1 1 , No. 106) from the scattered radiation and 
wherein the control unit is adapted for controlling the detection system ("set gain" FIG. 
1 1 , No. 94) by use of intensity information. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify Lucassen- Cook apparatus with a detection system adapted for retrieving 
intensity information from the scattered radiation and wherein the control unit is adapted 
for controlling the detection system by use of intensity information, with the motivation to 
prevent image pixel-saturation 

6. Claims 11,12, and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lucassen in view of Cook and Couderc ( US 2004/0239924) 



Application/Control Number: 10/544,293 Page 8 

Art Unit: 4138 

Regarding claim 1 1 , Lucassen-Cook, as applied to claim 1 , lacks a sample 
holding system comprising a capillary containing the blood to be analyzed. 
Couderc teaches a sample holding system (FIG. 3) comprising a capillary (FIG. 5, No. 
202) capable of containing a laser-induced-fluorescence substance (e.g. blood) for 
biochemical analysis (pp. 1 , [0001], line 4). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify Lucassen-Cook with a sample holding system comprising a capillary 
containing the blood to be analyzed, in view of Couderc with the motivation to save time 
and money by performing biochemical analysis without patient needing to be present. 

Regarding claim 12, Lucassen-Cook, as applied to claim 11, includes 
capillary (No. 202 FIG. 4) adapted for moving along its longitudinal axis and/or along the 
direction of the incoming excitation beam (abs. lines 10-13). 

Regarding claim 13, Lucassen-Cook, as applied to claim 11, includes 
means for causing a flow of blood through the capillary (FIG. 1 ; reservoir 32). 

7. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lucassen in view of Cook , further in view of Firbank et al. (Experimental and 

Theoretical Comparison of NIR spectroscopy , 8750-7587/98, American 

Physiology Society) 
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Regarding claim 14, as understood for the purposes of this first office action, 
Lucassen-Cook apparatus as applied to claim 1, lacks that a predetermined diameter 
value is less than 15 urn, in particular 10 urn. 

Firbank teaches (pp. 1 91 6, lines 32-33) that hematocrit, i.e. also red blood cell 
concentration ratio, is lower in smaller capillaries. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify Lucassen-Cook, with predetermining a smaller capillary diameter so as to 
attain minimum hematocrit ratio with the motivation to reduce the confounding 
hematocrit interference when measuring plasma concentration. It is known that 
minimum hematocrit ratio occurs when red blood cells form a single file when flowing 
through the capillary. It is also known that red blood cells (RBC) are 6-8 micrometer in 
diameter, so it would have been obvious that the maximum capillary diameter to attain a 
single RBC file is 15 micrometer. 

8. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lucassen in view of Cook and Firbank and further in view of Vadapalli (Calculation of 

Oxygen transport , Art. Cells, Blood Subs., and Immob. Biotech., 30(3), 157-188 

(2002)). 

Regarding claim 15 Lucassen-Cook, as applied to claim 1, lacks a predetermined 
blood cell amount is below hematocrit 0.35. 

1) Firbank teaches (pp. 1916, lines 32-33) that hematocrit ratio is lower in smaller 
capillaries. 

2) Vadapalli teaches a capillary hematocrit 0.35. 
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It would have been obvious to one of ordinary skill in the art, at the time of the invention, 
to modify Lucassen-Cook with 1) predetermining a hematocrit ratio with the motivation 
to analyze a smaller vessel, in view of Firbank, and 2) further modify Lucassen-Cook 
with particularly predetermining a hematocrit ratio below 0.35 with the motivation to 
specifically analyze capillaries in order to measure plasma concentration where 
hematocrit interference is reduced most. 

9. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over 

Lucassen in view of Cook further in view of Chance (US 6,526,309) 

Lucassen-Cook system as applied to claim 1 lacks a trigger means for triggering of the 

excitation system for time-resolved excitation of the target region 

Chance teaches a trigger means for triggering of the excitation system (inherent in 

every excitation apparatus) for time-resolved excitation of the target region (col. 8, line 

21). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify Lucassen-Cook, with a trigger means for triggering of the excitation system for 
time-resolved excitation of the target region, In view of chance with the motivation to 
also perform in-vivo trans-cranial examination of brain capillaries, in order to detect 
blood clots before causing a stroke. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to AHMED ELHASSAN whose telephone number is 
(571)270-7390. The examiner can normally be reached on Mon-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Melba Bumgarner can be reached on 571-272-4709. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Melba Bumgarner/ 
Supervisory Patent Examiner 
Art Unit 4138 

/AHMED ELHASSAN/ 
Examiner, Art Unit 4138 



